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To achieve completion of training in general surgery, trainees are required to demonstrate 
competency in common procedures performed at Emergency Laparotomy. We describe the 




All patients who had an Emergency Laparotomy were extracted from the National Emergency 
Laparotomy Audit database from December 2013 to November 2017. Patients were grouped 
by grade of operative surgeon; trainee (speciality registrar) or Consultant (including Post 
Certificate of Completion (CCT) fellows). Trends in trainee operating by deanery, hospital size 
and time of day of surgery were investigated. We performed both univariate and adjusted 
regression analysis for the outcomes of 90-day mortality and return to theatre and analysed 
patients in operative subgroups of segmental colectomy, Hartman’s procedure, adhesiolysis 
and repair of perforated peptic ulcer disease. 
 
Results 
The study cohort contained 87,367 patients. There were no increased odds of death by 90 days 
or of return to theatre across any of the operative groups when the operation was performed 
with a trainee listed as the most senior surgeon in theatre. Trainees were more likely to operate 
independently in high volume centres and at night (p 0.001).  
 
Conclusion 
There is significant variation in trainee led operating in Emergency Laparotomy cases by 
geographical area, hospital size and by time of day. However, this involvement in cases 
required for CCT in general surgery does not appear to impact on mortality or return to theatre 




In the United Kingdom general surgical trainees are required to demonstrate competency in 
emergency surgical procedures as a component of the curriculum (1).  Specifically, trainees 
have to be competent to a level defined by the syllabus in a group of procedures performed at 
Emergency Laparotomy (2), as well as having performed (either supervised or independently) 
100 Emergency Laparotomys by the end of training, to include Hartmann’s procedure and 
segmental colectomy. The National Emergency Laparotomy Audit (NELA) reports that 
approximately 25,000 Emergency Laparotomy are performed annually in England and Wales 
(3–6) with Hartmann’s procedure and segmental colectomy in the top five most commonly 
performed procedures (3–6). 
 
Patients having Emergency Laparotomy are a heterogeneous and high-risk group. While post-
operative 30 day mortality has been decreasing over the last four years it still remains high at 
9.5% (6). The NELA annual reports promote consultant presence in theatre for patients who 
have a greater than 5% risk of death in the post-operative period. In the most recent NELA 
report both consultant surgeons and anaesthetists were present in theatre for 83% of high risk 
patients having Emergency Laparotomy (6).  
 
Before NELA, Saunders et al reported that there were lower numbers of consultant surgeons 
present in theatre, particularly at night. Greater 30 day mortality was seen in those operated on 
at night compared to before 6pm  (20.3% vs. 14.2%), and it was suggested that the excess 
mortality was at least in part related to the absence of consultants (7).  Currently there is little 
literature focusing on the relationship between mortality, morbidity and consultant led care for 
Emergency Laparotomy patients. Trainee participation has been associated with adverse 
outcomes in other specialties (8,9). In elective surgical practice the association of trainee 
performance with adverse outcome is less convincing; whilst increased procedure time has 
been observed if trainees operate (e.g. laparoscopic cholecystectomy and open inguinal hernia) 
several studies found no increased mortality (10–14).  
 
A large American database study (141 010 cases) investigated the impact of trainee operative 
participation on outcomes after emergency general surgical procedures. They performed a 
multivariate regression analysis and suggested that trainee supervised operating was 
independently associated with intra- and postoperative adverse events (15). Their study 
included a range of emergency surgical procedures including exploratory laparotomy, 
appendiectomy, colectomy, hernia repair and diagnostic laparoscopy.  
 
To date there have been no large reports of the association between outcomes and trainee 
operative involvement in emergency laparotomy in the UK. The aim of this study was to 
describe the current patterns of trainee led Emergency Laparotomy operating and investigate 




This manuscript was prepared according to the Strengthening the Reporting of Observational 
Studies in Epidemiology (STROBE) statement (16).  
 
Data Source  
The National Emergency Laparotomy Audit (NELA) was established in 2013 to prospectively 
collect patient level data and subsequently describe, compare and ultimately improve the care 
and outcomes of patients having Emergency Laparotomy in England and Wales (Scotland and 
Northern Ireland do not contribute to NELA). Data that is collected has been specifically 
selected to include risk factors and organizational factors that are particularly relevant to the 
Emergency Laparotomy population. Data is submitted by NHS hospitals in England and Wales 
and this process is described in detail in the NELA annual reports (4–6,17). NELA is approved 
under section 251 of the NHS Act 2006 by the Confidential Advisory Group. This analysis was 
performed as part of the NELA Collaboration’s remit to understand and improve the care of 
patients having emergency laparotomy and was approved by the Health Care Quality 
Improvement Partnership (HQIP.)  
 
Study Population 
Adult patients who had Emergency Laparotomy and were entered into the NELA database 
between December 2013 and November 2017 were included. Patients were excluded if the 
most senior surgeon was listed as a “Speciality or associate speciality (SAS) grade, 
research/clinical fellow, senior house office, other or unknown.” This was to compare 
consultants with junior surgeons who were currently completing a recognised higher general 
surgical training programme with a defined curriculum. While SAS doctors and 
research/clinical fellows may have considerable experience in Emergency Laparotomy we 
were not able to account for this within the limitations of the dataset and thus operations 
performed by these surgeons added additional confounding and were excluded. 
 
Data Management and Study Variables 
The main explanatory variable in this study was the grade of most senior surgeon present in 
theatre during Emergency Laparotomy. NELA defines a Consultant as ‘a surgeon whose name 
appears on the specialist register and is appointed as a substantive, fixed term or honorary 
consultant within the NHS’. We defined “Trainees” as a surgeon entered into the NELA 
database as a “Speciality Trainee or Registrar.” We defined “Consultants” as surgeons who 
were entered into the NELA database as “Consultants” or “Post CCT-Fellows.” We included 
post CCT fellows in the consultant group, as the award of CCT indicates the capability of being 
able to act as day one consultant surgeon (18). Case where consultants are assisting or who 
are present in theatre un-scrubbed are included in the consultant group for analysis. This 
is due to the definition of grade of most senior surgeon present in theatre from the NELA 
definitions; “Senior surgeon grade (this can include surgeon supervising in theatre but 
not necessarily scrubbed).” 
 
To define “Hospital Volume”, we calculated the number of Emergency Laparotomy 
performed annually during the 4-year period for each individual hospital. These yearly totals 
per hospital were then used to calculate a mean number of procedures performed in the 4-
year period for each individual hospital. We used these totals for each hospital to calculate 
the range and 25%, 50% and 75% centiles of cases of Emergency Laparotomy in the study 
hospitals. Each hospital was then allocated case volume quartile (1 the least cases performed 
to 4 the highest.) 
Individual hospitals were grouped by deanery. A “deanery” is a regional area where a trainee 
is allocated to a surgical training programme. Trainees mostly complete all their training in 
the one deanery. Inclusion of hospitals in each deanery was based on information from the 
General Surgery Training section of each Health Education region website (19,20,29,21–28). 
 
The following patient variables were extracted; age, sex, American Society of 
Anaesthesiologist (ASA) grade, urgency category at time of case booking, pre-operative 
electrocardiogram (ECG) findings, pre-operative cardiac signs, respiratory history, pre-
operative serum creatinine, pre-operative serum urea, pre-operative serum sodium, pre-
operative serum potassium, pre-operative serum white blood cell count, pre-operative heart 
rate, pre-operative systolic blood pressure and pre-operative Glasgow Coma Score (GCS). We 
deemed it more clinically relevant to use post-operative values for intra operative blood loss, 
peritoneal soiling, operative severity and malignancy in the risk adjustment model therefore 
values for the aforementioned variables were extracted from the post-operative section of the 
database. The above data was used to calculate the NELA risk score for each individual as per 
the NELA risk score methodology (30). We also extracted actual procedure performed at 
Emergency Laparotomy, grade of most senior anaesthetist present in theatre, whether the 
patient was directly admitted to a critical care unit post operatively. Only NELA risk score was 
modelled as a continuous variable. 
 
When investigating impact of trainee involvement in procedures required for certification in 
General Surgical, we defined “segmental colectomy” as; colectomy: left (including sigmoid 
colectomy and anterior resection, colectomy: right (including ileocaecal resection); colectomy: 
subtotal or panproctocolectomy and colorectal resection: other. Hartman’s procedure was not 
included in the colectomy subgroup and analysed as a separate subgroup as it is listed as a 
separate index procedure in the GS curriculum. 
 
Outcome measures 
Outcomes of the study were all cause 90-day mortality and post- operative return to theatre. 
Mortality data was captured through NELA dataset linkage with the Office for National 
Statistics (ONS) death register. Post-operative return to theatre was defined as a return to 
theatre in the same hospital admission as index Emergency Laparotomy. 
 
Statistical Analysis 
Descriptive data are presented as mean (± standard deviation), median (IQR) or number (%) 
as appropriate.  
 
To test the variance between trainee led cases and regional location, hospital case volume and 
time of day of operation logistic regression was performed.  
 
To test the association between grade of most senior surgeon present in theatre and mortality 
and return to theatre, we performed logistic regression. We present both unadjusted odds ratios 
(OR) and OR adjusted for the following selected covariates: NELA risk score, grade most 
senior anaesthetist in theatre, admission to critical care unit post operatively and procedure 
performed. 
 
Previously reported data from the same cohort of patients having Emergency Laparotomy 
demonstrated 
no increase in mortality associated with case volume, hospital size or hospital configuration 
(31). Therefore, these structural factors were not included in the risk adjustment model here. 
  
Results are presented with 95% confidence intervals (CI). Statistical significance was taken at 
P <0.05. Inclusion of variables in the risk adjustment model was based on clinical rather than 
statistical significance. Patients were analysed by operative procedural group; Emergency 
Laparotomy followed by Segmental colectomy, Emergency Laparotomy followed by 
Hartmann’s procedure, Emergency Laparotomy and adhesiolysis, Emergency Laparotomy 
and repair of perforated peptic ulcer disease .These groups were chosen as they are core 
requirements for certification in in general surgery and also within the top ten most common 
procedures performed following Emergency Laparotomy (4–6,17). We conducted all 
analyses using Stata Version 15 (StataCorp, College Station, Texas.)  
 
Results 
Cohort description  
The extracted data contained 95,520 patients who had an Emergency Laparotomy between 
December 2013 and November 2017, with 3014 (3.16%) patients excluded as the most senior 
surgeon was not a consultant or trainee. A further 1957 (2.05%) were removed due to lack of 
mortality outcome data and 970 (1.02%) due to missing return to theatre outcome data. Finally, 
patients without full data for risk adjustment were excluded (3182 (3.33%) in mortality 
outcome group and 4504 (4.7%) in return to theatre outcome group. Therefore, the study cohort 
available for analysis was 87,367 (91.46%) patients for mortality analysis and 86,710 (90.48%) 
patients for return to theatre outcome analysis. The clinical characteristics of the cohort are 
displayed in Table 1. 
 
Procedures performed 
The distribution of procedures by grade of surgeon is displayed in Table 2. The procedure with 
a trainee listed as the most senior surgeon most commonly was suture repair of perforated 
peptic ulcer (15.7%) followed by adhesiolysis (10.86%). The procedure least likely to have a 
trainee as most senior surgeon was left sided colectomy (including anterior resection and 
sigmoid colectomy); 2.53% of operations.  
 
Variation by region 
The distribution of trainee led operating by Educational Deanery is demonstrated in Table 3. 
Health Education Yorkshire had the greatest proportion of Emergency Laparotomys with a 
trainee listed as the most senior surgeon (11%). In the North East Health Education deanery 
only 4% of Emergency Laparotomy cases were recorded as being performed by a trainee 
without supervision. Regression analysis (Table 3) demonstrated there were increased odds of 
trainee led operating in Health Education Yorkshire and Humber (OR 1.62, 95% CI 1.44-1.83), 
Health Education West Midlands (OR 1.46, 95% CI 1.30-1.65), Health Education South West 
(OR 1.20, 95% CI 1.06-1.36) and Wales (OR 1.66. 95% CI 1.45-1.88.) Reduced odds of trainee 
led operating was seen in Health Education North West London (OR 0.74, 95% CI 0.58-0.92), 
Health Education South London (OR 0.82, 95% CI 0.68-0.98), Health Education North Central 
and East London (OR 0378, 95% CI 0.65-0.92, Health Education Kent, Surry and Sussex (OR 
0.83, 95% CI 0.73-0.96) and Health Education North East (OR 0.60, 95%CI 0.51-0.71). 
 
Variation by hospital size 
Numbers of Trainee led Emergency Laparotomy cases by hospital size are presented in Table 
4. The greatest proportion of operations with a trainee recorded as being the most senior 
surgeon was in high volume centres. Of all the Emergency Laparotomys performed in the 
highest volume quartile hospitals, 10% of these had a trainee as most senior surgeon while in 
lowest volume quartile hospital only 5% were trainee led cases OR 2.11, 95% CI 1.91-2.33). 
 
Variation by time of day of operation  
The time of surgery by grade of surgeon, is shown in Table 4. Trainees recorded as the most 
senior surgeon was most common between 0000-and 0759; 17% of all these operations had a 
trainee listed as the most senior operator. Between the hours of 1200-1759 only 6% of cases 
did not have a consultant present. Trainees were over three times more likely to operative 
independently after midnight than during the daytime (OR 3.20, 95% CI 2.95-3.48).  
 
Outcomes 
Crude post-operative 90 day mortality for the whole cohort was 14.8% (12,917 patients). In 
Emergency Laparotomy operations, where a consultant was the most senior surgeon, mortality 
by 90 days was 15.1% (12,164) compared to Emergency Laparotomy with a trainee as the most 
senior surgeon, where 90 day mortality rate was 11.0% (753).  
 
There were no increased odds of death if a trainee was the most senior surgeon in any of the 
operative subgroups seen. This finding remained true following risk adjustment (Segmental 
Colectomy Odds Ratio (OR) (95% Confidence Interval (CI)) 0.94 (0.76-1.18), Hartmann’s 
Procedure OR 1.16 (0.88-1.53), Suture repair of perforated peptic ulcer disease OR 1.14 (0.81-
1.61). The risk adjustment model accounts for derangements in physiology, pre-operative 
blood tests, co-morbidity and grade of anaesthetic and care received post operatively 
(admission to critical care) (Table 5.) 
 
Slight crude increased rates of return to theatre were observed in Emergency Laparotomy and 
procedures in the consultant group; 8.9% (7105) consultants v 6.7% (455) trainees (Table 
1).However no significant difference was observed on risk adjusted analysis in rates of return 
to theatre between trainee and consultant groups (Segmental Colectomy OR (1.11 (0.88-1.38), 
Hartmann’s Procedure OR 0.98 (0.73-1.34), Suture repair of perforated peptic ulcer disease 
OR 0.98 (0.65-1.48) (Table 3). 
 
Discussion 
Every surgeon needs to be trained, but this needs not to be at the expense of patient safety or 
healthcare efficiency. Using a large, nationwide, externally validated database, we report no 
difference in mortality between cases performed by consultants and cases performed by 
trainees.  
 
A similar large database study addressed trainee participation in emergency general surgery in 
the USA. They performed a multivariate regression analysis and suggested that trainee 
participation was independently associated with intra- and postoperative adverse events (15), 
specifically return to theatre, post- operative transfusions and wound infections. Their cohort 
contained a large range of emergency general surgical procedures with appendiectomy making 
up the majority of cases analysed. Subsequent correspondence highlighted significant 
limitations, especially that the database used did not report the level of trainee participation or 
supervision (32), that the complications were not matched to specific procedures (33) (for 
example mortality after appendiectomy is extremely rare) and that adjustment for grade of 
anaesthetist involved in the case was not performed (34).  
 
While this previous study suggested that trainee involvement was adversely associated with 
outcomes, other reports do not support their conclusions. Hwang et al (13) conducted a single 
centre study in the USA investigating outcomes of trainee involvement in the five most 
common general surgery cases in their institution (major small/large bowel resection, 
laparoscopic cholecystectomy, hernia, mastectomy and appendiectomy). They suggested that 
there was no significant association between post-operative mortality and complications if a 
consultant had a trainee surgeon involved in any aspect of the patients care (clinic, intra 
operatively, and post-operative care on the ward). They did not describe the level of trainee 
involvement during surgery. These findings were supported by a large multicentre study using 
the American College of Surgery National Surgical Quality Improvement Program (ACS 
NSQIP) database which also focused on low risk elective general surgical procedures (open 
inguinal hernia, laparoscopic inguinal hernia, laparoscopic cholecystectomy, open right 
hemicolectomy, total thyroidectomy, laparoscopic Niessen fundoplication, and laparoscopic 
roux en y gastric bypass) and concluded that trainee involvement was safe and conferred no 
increased risk of morbidity or mortality following risk adjustment (12). However, again the 
authors did not define the term “trainee involvement.”  
 
Our study findings are further supported by another US study, again using the ACS NSQIP 
database, focussing on trainee involvement with higher risk general surgical cases 
(oesphagectomy, open abdominal aortic aneurysm, laparoscopic paraoesphageal hernia repair, 
pancreaticoduodenectomy, abdominoperineal resection and hepatectomy) concluding that 
trainee participation was not predictive of mortality or complications in these “higher risk” 
general surgical procedures (35). While these operations are considered more complex with 
higher risk of complication, an elective patient cohort is less likely to be physiologically unwell 
or have evidence of sepsis that is almost always present in an Emergency Laparotomy cohort. 
 
There is conflicting data published concerning elective and emergency colorectal surgery. One 
national database study reported an increased unplanned return to theatre when trainees 
performed segmental colectomies compared to consultants (OR 1.18 95% CI 1.09-1.27) (36). 
However, a meta-analysis on trainee performed compared to “expert surgeon-performed” 
colorectal resections found there was a significantly lower rate of anastomotic leak and return 
to theatre in the trainee group. This meta-analysis also reported that there was no significant 
risk of patients developing pelvic abscesses or wound infections in trainee led operations (37). 
This was despite the trainee group performing more emergency cases, however the authors 
attributed this finding to case selection bias. One UK based study using the Northern Region 
Colorectal Cancer Audit, described increased mortality in trainees who performed 
unsupervised operations (38). This differs from a study from Edinburgh, where Singh et al 
showed no significant difference in mortality or survival between unsupervised trainees and 
consultants (10). While this paper was clear on descriptions of “supervision,” they made no 
comment on the level of experience of the trainee. The study cohort included 306 operations 
from a single consultant, performed from November 1989 to November 1996, during which 
time surgical trainees would have been following a completely different training programme 
and curriculum than today’s trainees and would likely have been considerably more 
experienced. Meta-analysis found no association between death and trainee involvement in 
colorectal operations. Studies including both emergency and elective resections were included. 
The analysis included 11 studies (a total of 14,344 colorectal resections) with 30 day post- 
operative mortality as an outcome, and reported a non-significant pooled Odds Ratio of 0.90 
(95% Cl 0.78-1.04) (37).  
 
Other studies have examined the association between trainee involvement and outcomes across 
several different surgical specialities with varying conclusions. Within other general surgical 
specialties (endocrine and breast surgery) no adverse association was described with trainee 
involvement. While in Trauma surgery, less favourable outcomes following lower limb 
amputation were reported (39–42). 
 
We have performed risk adjustment to ensure that patient characteristics, pre and peri operative 
factors that are known to contribute to post-operative outcomes, do not influence our observed 
results. While we can account for physiological factors there are some variables we cannot 
adjust for due to the limitations of the dataset. While we appreciate a raised body mass index 
(BMI) can contribute to the ASA grade assigned to a patient, the impact of a raised BMI on the 
technical aspects of surgery cannot be accounted for in this study. Similarly to the number of 
previous surgeries a patient may have had in the past, which remains unknown within the 
NELA database.  
 
We have demonstrated significant variation in the number of cases performed by trainee by 
hospital size and time of day of surgery. This finding is supported by the NELA annual reports 
which highlight that consultant presence is still at its lowest out of hours (4–6,17). There may 
be a number of explanations for this finding including that in high volume centres consultants 
may be engaged in other aspects of an emergency take or be involved in other cases, or that the 
trainees placed in higher volume centres tend to be more experienced and therefore competent 
and trusted to operate unsupervised. As NELA does not collect data on the level of experience 
of a trainee we cannot comment on this further.  
 
NELA promotes consultant led care at all points of the patient’s Emergency Laparotomy 
journey and in particular for high risk patients (4–6,17). Over the last four years consultant 
presence in theatre has steadily increased (6). We strongly support continuation of this trend. 
From our findings we suggest that Emergency Laparotomy can provide multiple training 
opportunities for trainees while under guidance of the supervising consultant. However, these 
data suggest that the presence of a consultant is not necessary for all cases although how 
patients are selected for independent trainee operating is not clear from the data set available 
and requires further analysis.  
 
The strengths of this study are that data are taken from a large, nationwide, multicentre, 
prospectively maintained database linked with an externally validated mortality register. The 
NELA risk score has been formulated specifically for use Emergency Laparotomy patient and 
takes account of clinical intra operative findings which makes it a more accurate risk 
adjustment tool compared to the Physiological and Operative Severity Score for the 
enumeration of Mortality and morbidity (POSSUM) score (30).  
 
Limitations include lack of data on trainee level of experience, and more detailed surgical 
factors as discussed above. Case ascertainment was estimated at 65-70% in first two years of 
the audit (4,17), which may have led to under or overestimation of adverse outcomes. Case 
ascertainment rates have increased subsequently. The risk scoring tool uses some preoperative 
physiological values from when the patient is first reviewed by either the surgical or anaesthetic 
team. These risk scores may deteriorate if their Emergency Laparotomy was delayed for any 
reason. Alternatively, if there was improvement after resuscitation there may be some over 
estimation of risk and this could dilute the effect of other factors in the risk adjustment model. 
 
While we are clear that the trainee will have performed the case independently in the trainee 
group we are not clear on the level of trainee involvement in the consultant led cases. It may 
be that a consultant supervised a trainee performing some or all aspects of the Emergency 
Laparotomy case. However, if a consultant were present, one would hope that supervision 
would include stepping in and taking over from a junior colleague in the event of difficulty or 
the procedure taking so long as to be to the detriment of the patient. It may be that unsupervised 
trainees are senior and so independent operating judged to be safe by the consultant responsible 
for the patient’s care on a case by case basis. Independence in the later stages of training is 
important as it is only then that competence at the level of a day 1 consultant can be 
demonstrated. 
 
This is an observational study and the results and be suggestive of associations and trends but 
not causality. Moreover, we cannot exclude the effects of residual confounding from variables 
not considered here and not included in our regression model. 
 
Conclusion 
Trainee led operating is more likely to occur in large volume centres and at night. However, 
trainee involvement in Emergency laparotomy is not associated with increased mortality or 
return to theatre.  
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Table 1 Cohort description of 87367 patients who had Emergency Laparotomy. 
 





Trainee as most 
senior surgeon 
N=6825 
Median (IQR) age  67 (53-77) 67 (53-77) 68 (52-78) 
Age categories N (%)  18-39 9741  8706 (10.81) 774 (11.34) 
 40-49 8311  7631 (9.47) 693 (10.15) 
 50-59 12312  11404 (14.16) 923 (13.52)  
 60-69 17983  16692 (20.72) 1344 (19.69) 
 70-79 21907  20337 (25.25) 1658 (24.29) 
 80-89 15063   13874 (17.23) 1258 (18.43) 
 >90 2064  1898 (2.36)  175 (2.56) 
Female sex N (%)  45105 (51.63) 41610 (51.66) 3495 (51.21) 
Median 
(IQR[range]) pre-
operative NELA risk 
score (%) 




ASA grade N (%) 1 8689 (9.95) 7723 (9.59) 996 (14.15) 
 2 30296 (34.68) 27694 (34.38) 2602 (38.12) 
 3 31100 (35.60) 28787 (35.74)  2313 (33.89) 
 4 15535 (17.78) 14669 (18.21) 866 (12.69) 
 5 1747 (2.00) 1669 (2.07) 78 (1.14) 
Post-operative 90 day 
mortality N (%) 
 12917 (14.78) 12164 (15.10) 753 (11.03) 
Patients with a 
return to theatre post 
operatively N (%) 





Table 2: Ten most common operative procedures performed at Emergency Laparotomy by 
grade of most senior surgeon present in theatre. 
 
Procedure (N) Consultant N (%) Trainee 
Adhesiolysis (15404) 13731 (89.14) 1673 (10.86) 
Small Bowel Resection 
(15136)  
13670 (90.31)  1466 (9.69) 
Colectomy: right; including 
ileocaecal resection (12305) 
11617 (94.41) 688 (5.59)  
Hartmann’s procedure 
(11676) 
11054 (94.67) 622 (5.33) 
Colectomy: Subtotal or 
pancproctcolectomy (5122) 
4968 (96.99) 154 (3.01)  
Peptic ulcer-suture repair of 
perforation (4919) 
4145 (84.27) 774 (15.73) 
Stoma formation (4750) 4387 (92.36) 363 (7.64) 
Colectomy: left; including 
anterior resection and 
sigmoid colectomy (3167) 
3087 (97.47) 80 (2.53) 
Drainage of abscess or 
collection (2465) 
2303 (93.43) 162 (6.57) 
Washout only (2240)  2071 (92.46) 169 (7.54) 
 
Table 3 Deanery breakdown of trainee and consultant led Emergency Laparotomy cases  
 
 Total N  Consultant as most 
senior surgeon N (%) 
Trainee as most senior 







Health Education East Midlands  
(North and South) 
6219 5783 (92.99) 436 (7.01) Comparator 
Health Education East of England  8947 8262 (92.34) 685 (7.66) 1.09 0.97-1.24 0.135 
Health Education Yorkshire and 
Humber  
7243 6451 (89.07) 792 (10.93) 1.62 1.44-1.83 0.000 
Health Education Wessex  4828 4523 (93.68) 305 (6.32) 0.89 0.76-1.04 0.149 
Health Education Thames Valley 2009 1845 (91.84) 164 (8.16) 1.18 0.97-1.42 0.084 
Health Education North West 
London 
1830 1734 (94.75)  96 (5.52) 0.73 0.58-0.92 0.008 
Health Education South London 3033 2856 (94.16)  177 (5.84) 0.82 0.68-0.98 0.033 
Health Education North Central and 
East London 
3649 3446 (94.44) 203 (5.56) 0.78 0.65-0.92 0.005 
Health Education Kent, Surry and 
Sussex  
7745 7284 (94.05) 461 (5.95) 0.83 0.73-0.96 0.011 
Health Education North East 5747 5495 (95.62) 252 (4.38) 0.60 0.51-0.71 0.000 
Health Education North West  
(East Sector and West Sector) 
12140 11199 (92.25) 941 (7.75) 1.11 0.99-1.25 0.072 
Health Education West Midlands 8893 8008 (90.05) 885 (9.95) 1.46 1.30-1.65 0.000 
Health Education South West  8845 8109 (91.68) 736 (8.32) 1.20 1.06-1.36 0.003 
Wales  6239 5547 (88.91) 692 11.09 1.66 1.45-1.88 0.000 
Table 4 Number of Trainee and Consultant led Emergency Laparotomy cases by Hospital size 
and time of day of surgery 
 
 Total N 
(%) 
Consultant 










Hospital size, by case volume N (%) 
Quartile 1 9331 
(10.68) 
8857 (94.92) 474 (5.08) Comparator 
Quartile 2 19926 
(22.81) 
18866 (94.68) 1060 (5.32) 1.04 0.93-1.17 0.391 
Quartile 3 27285 
(31.23) 
25128 (92.09) 2157 (7.91) 1.60 1.44-1.77 0.000 
Quartile 4  30825 
(45.92) 
27691 (89.83) 3134 
(10.17) 
2.11 1.91-2.33 0.000 




















5832 (82.94) 1200 
(17.06) 





Table 5 Logistic regression analysis of trainee’s v consultants as most senior surgeon in all 




Event rate N (%) Unadjusted OR 
(95% Confidence 
Interval) 











2843 (14.14) 0.87 (0.71-1.05) 0.165 0.94 (0.76-1.18) 0.165 
Return to 
theatre 
92 (9.49) 1831 (9.16) 1.03 (0.83-1.29) 0.727 1.11 (0.88-1.38) 0.373 
Hartmann’s Procedure at Emergency Laparotomy 
90 day 
mortality  
83 (13.72) 1468 (13.99) 0.97 (0.77-1.24)  0.849 1.16 (0.88-1.53) 0.264 
Return to 
theatre 
47 (7.82) 858 (8.23) 0.95 (0.69-1.28) 0.989 0.98 (0.73-1.34) 0.947 
Adhesiolysis at Emergency Laparotomy 
90 day 
mortality  
80 (5.02) 1034 (7.99) 0.61 (0.48-0.76) 0.000 0.79 (0.61-1.01) 0.066 
Return to 
theatre 
57 (3.60) 681 (5.28) 0.67 (0.50-0.88) 0.004 0.74 (0.56-0.98) 0.037 
Suture or repair of perforation of peptic ulcer at Emergency Laparotomy 
90 day 
mortality  
61 (8.29) 564 (14.57) 0.52 (0.40-0.69) 0.000 1.14 (0.81-1.61) 0.439 
Return to 
theatre 
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